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(57) Abstract: 

PURPOSE: To reduce the magnetic reluctance of an 
armature for a motor such as a starter, etc., and the 
internal resistance of an armature winding, to reduce in 
size, to enhance its output, to prevent a short circuit 
of the winding, to improve productivity, further to 
eliminate removal of a slot insulation sheet even if a 
space factor of the winding in the slot is increased and 
to improve the productivity of the armature of the motor. 

CONSTITUTION: The sectional shapes of two slot 
insertion parts 43 of a U-shaped coil element 36 for 
constituting a winding 37 and two commutator side end 
42 are formed in a square shape matching that of a slot 
35, the sectional shape of an opposite commutator side 
end 44 is formed in the same square shape as that of the 
insertion part at a predetermined length part continued 
to the part 43 to be formed in a circular shape from the 
midway, and both sectional shape varying parts 44a are 
disposed separately from the end face of a core 33. 
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(2) 

I 

t#ff»#ct>*BHJ 

>bt+ z®nm?&>bo-mzmiztLtc&m-b* « 

mm^mm^tiy bammwvitz&bttfti&j&Rtz 
t> M&2^omAffi&&vt2^omi<D3L>m<z>m 

x^;Ul&tt«J£*U -eo-bWttlWftttroK^x^^ 
MfftU TJBB»#t<!>!B3BFtt©»V^x^^JH(E» 
hvtt^b &fttt ^e-^ ontfs^. 

mzn^)i'mm<o&x0mm\z>pu<th2mM<» 



-2447 5 2 

nr&n 9 ] ®h«? w tzmsswrnzmt & n 

ng&n i oj mmk^mo**-#<Dnm?\z&^ 
HUM 1 1 ) ^^obbkw wa«w*fc«»& 

2 t?©^A«cfc ojggji utme*«^^©«bm; oft 

llin2^10X>Fgtv ttB2t>©»l©x> 

«WB««^ WB 2 ocD#Afft & 0 
E««T»&O*Wtfc0ftfflU S82^©#A«€* 
«i-&*2©X>P«tT»«Ufc 5 E--^<iE)*« : ?K:^ 
V>T, *B2t>©JfA«<!>KfflJeft*MBxny h©K 

x>F«<0Klf*«&ttBxn.y hfc|g«t«i>&WJ:OiP 
A^ftWRJtT-St*^ WE»2©x>H«©«rH 
Mfc&>J>U<bt>WftmzWM&tz.\$ffiWMLV* *o 

\zmAT$mtem&^zm&£i>frzt&&mt?z>*: 
[K«n 1 3 ] M«« 1 1 e«o^e-^ <omm^\z^ 

«& <Mte4>& < t 2 a^a>x^-^;m^^feSU, 
*©±JBtt»|Rtt©KHX^Mi»i:U T^«*^ 
i©«#tt©a^x^Ji««tL&ct«««t*i - * 

HMtH l 4 ) tt^JR l 3 BBm^^-^ ottftTC *> 
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<3 

3 

m&m i e ] %m=?fob<D&* a y b iz 2 m&mft 
matt** *>m&%nz>mmj-&m<»^ )vmmom 
m^mz&^x* jtm&tmxv'? horn* d^c^v>^ 

m^mz^^tz^mommmmz^p^Mh. ^ 
ux im vtc$m<o 2 &<»mi$& 2 fg&ox n ? 

htt»A^«g^fi^^^^-6J;dr>^^^-r-52:i: 10 

^MMteW6ic*v»T» mibx □ v bt&mmt 
m^m^ci^btmmom^zmmm^oRnm^ so 

fc#Asn*«&©ffAi»2:, itnntroMTinBiK 

< fc t> 1 oog 2 ©x> HitTMl/^-^ CD 



#Pi¥4-2 44 7 5 2 

4 

fB»2©x>F«©*fH^*ft» «raa2r>c!>i#A«teai 
rooo u 

mm0*i)i,wm<omm&&&ztmm?om&jjmz 

[0 0 0 2] 

2 4 0 8 3 2#ft*«CtE«O s b<Z)3&«*«. £*ltt#fi# 

ttteiS:^&n^o*c?)BfliBff±KiK»fi!>xpy ht»fi6 
l&€«t*m»&» £ mmm?&fo<z>~-mzmv zntc 

A«fc^a>lft»»«K*^l/fc«. xn^ b 

«?©K«tti(ifc/h«<'rsfcj&xpy h^cojfx^co 

[0 0 0 33 -IllotSflc^^t, fim? 1 
«*©XDy hPXWftKKft^JgWcC&feiOlcttH 

»S5 4 - 5 o 9 o z.n\z, mwtTmmo 

CO 0 0 43 S&fc* ««m£MB&XOy hfcWK 1 
X tr y MSiRff tt. #&»S 58-33786 ^«^BB 

tooosj 

t»«#«P*UJ;5i:'r*«WKI 1 -2 40 8 

3 ■< ft «« : ?OIfiHg||b6rrti^ B X n y b \z 
€r/h$<"r«&«>Xay h^cr>»A«^^^i:UT 
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(4) 

5 

#©t„ W3^®e*#toa>6a-f ;p^^»A*rs 

[0 0 0 6) ±B«*a»fck rKA**©(fH 

CO 0 0 7] «p^B95 8-3 3 7 8 6^4MWC(2 

«©fl£*tt*SU Wf«Wi;feXny hi:n-»«©xn 

1 0 0 0 8] #»9I©«1 ©@»tt, 0tett#*W>&X 
**^©3^K*©»ft#au ifctft£*©*W?& 

^^^^ 

[0 0 0 9] #»W©#2<0BfiSfck -«ttT*l*©fiJK 

[ooio] ^mmoms<oumt. xp^ bn\z&& so 

3KX*-^&««-r*CtT**. 
[0 0 11] 

[*UBfc#tfcT*fc*©«U ±B«l*J:tflB2©H 
CW««ciS^&n^^©w«gB±ic*ikflE)xay h§ 

<5 2fl©XP-; Mc»A£tt*2t>coJfAS8<b, ttBX 
*^ WTCUB 2 A*& J; 0M^bTMI3m«^« 

00»AW&»«r^JB2©X>)«aBi:T , i(l*U&*-- 
^OWfrpfcife^T* fluSg2ocD#AW^J;^200^ 

i <*>x> FgBwetM^«^«nsxD -/ bowimmmz^ so 



&8W4-244 7 5 2 

6 

frtt fawmmzlr* hPklZ* ffifctS 2 <DX> KS©0r 
BWKfe, «B2a©JfA«l£aKT4&Bfeft*«»K 

[0 0 12] ±BMa©BK*&tor ***>IC, 

tim^fXD^ hfc2«©«#*ttt«r*±5# 

f ^frOfetfaP^j^LfctxDTibs,, xn* 
[0 0 1 3] ±tESfU©BW£BJ*^£*:&> * 

2:©m«T^©-«ic^^enfeS«^t. mews 

88153 >f JVJ5#©£* 14, g&£ 2 ^©X 0 y h £Jf A 

a« J: o uT»B«*^&©«ffi«fc r> 2 

o©#l©X>W»fc, «WE2^©»Jfi!)X>FW€r* 

n^n»B«E«^tea»'r«2o©ffl : f«4:* t^ffiss^ 

ft4j»<D* H J: 0 SUB U £tt 2 -3©#A»*»ilW'*« 
2©X>H«tT«AUfc*-^©$B(ITK:*sMT, 
iE2o<Dj*A»©IKie««SWIEXDy h©»fM^«fc 
^t>^fcft»»«fcU *t?J»B2^<!>»10X>K» 
©*OT#tt*J»BX n y MciaKlfcfiriftlJ: D#A Rj«ste 
|»B«2«>x>H««)»fiS»«fc^ 

©W^OWH^tt^MBBEtt^^-fiPoiBfc^XW 

[00 14] iS&te:, JxBWl-JBS^BW&JtA-r^ 

[0 0 15] jhE»i*J;r;»2©B»«caft , r 

*»Wtt, ««f«*©frXDyhte2«©W 
#i^«r*J:5Waft*«mM8©3^j»«*<D 

K^fetc^ViT, »«3W»BXD?/h©IBJ:«>*#v» 

mm^mz^t>^it^w0mmwmz^v7,^mv, * 

V»T*O^VXJ«»l,fc»tf©2*©II|!»*«2flOXD 
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(s: 

7 

[0 0 16] &fc, J:filB3cE>gn»S*r«ft«. * 

jjmz&^x* mmxav bimmtvx-mzmm 
xn y he>&* tc, mum k> mmtmmimT&foto 

tK Mtan^^^w^xrt^ &&^0XOyH;:#A 

«E«^te»tt*n**«©IB 1 <z>x> F«t, MfBflfK 

DSfcltiU 2^<!>JfA«ft*MW*4>3S:< W 
it> 1 ^2W> F«£T«rt 
te*^r, MrB1KR^AafiE)K9i^K£li>e^n^h 

(DX>Ki<0BrM«^ WB2:?©#A*fcl0^S 
Bf&ft*»»lC*sV4TBE»Aafi:HIDA*^«tU tt 

[o o i 83 fe*. *w»»K:*ViT3-f 

[0 0X9] 

W«) 2oO>JfA«©IKlffi^tt«rXDyh©WH»« 
fc^b^fcfcHSettfc*- £ J; 0 tUKr?OT<t ~X 

2-30)161 ox>Ftf®lim^tt&ADy h©»f 

n y htejfAiriB&wsRti-scttej;*), zwvmm 



#W4-2447 52 

8 

«fcig«-r*»Ftf «S»»T?#A«tB 
to 0 2 1] ««J t »i^«-APty KtWF**©*! 

\zmm^&>bo$ftffi\zm~$'z>$T o r t 

3<;HS*5&0tB«*ifil^&#AUfca^ 3 
j&0S»Bilc*U XD^hiWii 
[00221 

but. x 

t>^^^ryK6(:n y>M=*i ictb&i*, a 

h wt- 1 7 j*5j;twiattto 1 s u 1 
tO 0 2 3) **^9tt» -«uc**«a«© 

^ClSB#*3 1 «J»t>|§|jeM3 2^U ^ HlfKttS 

3 3 « J:£X»»)K3 3ai, Wl^fr 3 3 (D— 
««T@6H3 2 fcH*a*lfc*«PF3 4 iHlW 
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(6 

9 

s. **>3 3^rxiettK3 3a©n*rar±fcfck mm 

ms 2©f&#ftl;:#&©XPy M Bifi»&iZtU XP 
^©n-f ^S5I^3 6^&^$m*^i^3 7^#S$ 
yM6iRiK3 8^IB«3fnTl^ fcfc. Him X 
W»©J:3tea3*UTV»S# k «Bfif*tBW*»6W6^ 

[0 0 2 4] 3-fM3&3 6WU «sifr3 3te#A*tt* 

XP* h3 5fcjfASft*2t?©lfA«4 3£* 

3 4©«JT2 0©ffXW4 3 J;0«SLT«4>3 3©* 
B5«fc*)MtiU Ki« ; 3 1 3 4©^-fU l 3 4a©»te««S 
n*2^©*l©X>H*4 2^ «E«^3 4©^« 
r 2 :2©*f A$ 4 3 <fc 0 jift UTtfcE? 3 3 ©*OT<fc & 
fflU a«2r?©#A»4 3ftft»T^».2©X>l«» 

4 4fcT*ft3nTV^- 2:2©»A$4 3&«fctf2^ 
©SfSl©X>K$4 2ttXny h3 5©(frffiJ^«IC^*? ^ 
fcfc, Ctl&StfH-©, H«*ft©«J:0«*ia©« 
iW*€rV>A»*rffiJMft€UTfcDv f&2©X>FgB4 4 

(3;, 2 o©» ask 4 3 icaairrsjjf j6ft^«^te^viT 

ft«n»©KH^«€tTl^. Lft&^X* lg2©X 
>P»4 4©IRiB3Wtt6fl;«4 4aW:, ^4fc^-r£5 

fc* *iimw>3 3©*BBs*»6«tnTtt»r-s. 

10 0 2 5] 7DyM8»i3 8l4S3K3R«5ftU 
#tt©KBW#ftUTfc0. &BH3 8 afca-f JHS*3 
6#WA3*X*. *&, Wft^3 4©K««©jl||«fc* ^ 
Hlfei«H4te^J;3fc*^3 3©«WJ;t)»ffiL/ 

CO 0 2 61 tt*^ 9fc*«3 7*»rt-r*fc» 

©»*3m*»wrs. ar* i^^^xd^ 

IE 3 8£4bb3 3©XDy h3 5©#*(C> H^3 4 
©KWW^&lfc&WfcifrDftWWS 8 b 3 3©*g 
Hfc«f *£TffA*r H2»C»r3>fJ»* 

3 6feXD?*h3 5£H*4M«U £T©a-fJHB* 

4 6&XD? h$fi#jffi3 8©^W3 8 afcl»KF3 4© 40 

±T 2 *©RX3t«»#*«fj«'r* -k 5 3*f MB* 3 6 £ 

W*©»#X a y MfiftfC 3 8 ©£K 3 8a ©#ffl«rt;: 
«tf<teL&a*trn**<fc*. £©*l*3-f;V»*3 6 
fi)«#tXPy ht6&l3 8^XDy MftRKS 8 
i«t4>2©xoy MB©#**T»0. cihteAOXD 

**JK«TI4. XQy M&fl&3 8©ttffKtff 
D«tf«3 8b3WRttSftTV**©T\ £0 



> 4MPF4 - 2 4 4 7 6 2 

tfcttffibtfftjfcsn*. £ftfcJ;t>|fc&3 3 

[0 0 2 7] l#©3>fJMj|g*3 6ft#AL^:Wift i E 

(t^<fc 5 Kjf A«4 3 fc» 1 ©X> F«4 2 fc©« ft 
^5^*l©X>K8B4 2©^-f1f3 4aa: 

3 4^IUfe#3 2fcJEEAL&ai£>* ^*f+P3 4 a©$£ 
*f»4 3f6fcC:©*F«4 1«^6 

fPffiLT5-fif3 4a©*K««te«P*S^fc«, ft« 

[0 0 2 8] £U©,fc$fc»|ft3 7fc#jfcl,fc*« ; ftt 

[0 0 2 9] 3-f^**3 6©*a»KftH7*5 

J;W2|8teJ;(?IBWr-&. $7 (a) tC^f^S 
(C, ftgd^Dy h3 SWfiAO^^H^dfjBS©* 

»K«©»W©J;Jite»|»tt©»t^075 F-f 5 W 
©#tt€*BU TJHIwWftt©*»tt©J*^#yxx 

^^©trwettab&x^^jwB, *u<tt, ±^tc 

tttfb&X±^JI4ft«ffi^^« ^©J:"5iC2a«©x^ 

mn&itt&commm&vmM&m'Nztet), 

[0 0 3 0] 5 0 ftWftOft&tettlSf 

UB7 (b) fc^Jc^fcU^iCfeVf, $6fo^7 
(c) Cw-rA^teU^OttWTKftlftV^T, il»©^r 

imxniyh 3 s(DmmMmz£t>iktz&mz7u 

XJ*^f-5. ±^©2t?©#Affi4 3, 2 

*?<D® 1 ©X> H«4 2 fed:^»fM^^fti«4 4 a € 
«A.fc«2©X>H«4 4 3W**.&*l«. ££T* «B» 
4 4 aTf©I»B*«©aB«ittT**«:itill6^a:**SA 
<. -e©ftSlil/T«^K**SdeU:©ftS€«« 
r^O^ff^L/K HTP^ 2^©jfA«R©KH«tt3& s 

[0 0 3 u ^^X*^bfc«*rfc 8&^4 

2,43 £frt? 2 *©P^t^ 3 3 ©J7f £© 2 «©X 
ny Mr^ATsMBaffiBliiRtXteAdtMaD*** 

^ icffi 5: it \zmm v *l u >y^© 2m<»mmw! 

©2*©JW»€*»»A6 1, 5 2©^5 3, 5 4iC# 
AU «0tftA5 1, 5 2©^®7i>^S$H©S®^6a 
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u 

tz&t>&fcffim®ftmmi p :*« fc#» ltj& if*. 

tO 0 3 2] JfclC, *3fettHO^AK«8£^r*» 8; 

*»6E>i9A&n3^d<ft*« mm 

^•J© 2 13 ©JB l «>x > K« 4 2 <z>Brn&« t X n y h 
[0 0 331 *ftKfl«)tt«£ltRU^1B%«BI 9 K5k 

-tit, 3^;p©»*^waife*fl:$i3:&fc«r©*-- 
cot. ^*©zK;j/^£bTfc3;* H9©±(B:^tA 

[0 0 3 4] **IB«teJ;n«* 
2 WX> F»4 4 \Z&tpftBHM<OWrmm&r&2><D 
^8 (b) K^f*dlCU*««>lRA«5»Tf«>»» 

<DX>F«4 4CDWBB»tt«&*PX«i:Hi;*»»«(Cb 
»&VtO&m&% tfcZ* l/fe^T. X>FS&4 4(D 
jK«^IKKb%:«ft&B 1 1 H11H MB 1 

[0 0 3 5] £©Jfc5fc> **H5«T«X>F»4 4C!) 
]SjftS^»rlifra^ a Cjb$e:<2:^&. X>Fg&4 4CD?g 

tg&ft&i x^-^<ox>^>^©S«^t^«fci^± 
•r*, ayfe* x>H«4 4<DKA«»*jiffflfn»Ta&n 



(7) HWF4-2447 6 2 

tf!l©j»**S#&tl-&l0"C, X>F8P4 4tf>5t?M&g& 

K> [0 0 3 7] 

tan 







ffAf 4 3 
a. ^ K<B4 4 


6 8 5 0 V 
4, 5 0 0 V 

1 6 0 0V 

2 fl 0 0 V 



[0 0 3 8] CCD«**Mh&>fcJ;5*:* *fffi»«»b« 
a? CDX>l««4 4«&^&fifc«tt€:3i« , r*«> X>F«4 

u ^RDo»eoffB^«^flS4 

^4tliift§«tilTH$^ a«TffeH«©3» 

[0 0 3 9] Sfcn 3-f;i/^3 6<0^ : P3 4#J(DX 
>K«4 2)»«A»»fW«*"efe*fc«6, *CDX>F$T? 

&<Z>mt < l/TX> FSB 4 2 (DBS £ 

[0 0 4 0] ^fc, «SM8<D**i:l/T, TUc«#:t<Z) 
^ fl§V^©T, KH»«^»4 4a-e©«»«H<Z>*flS 

to 0 4 i] rsicK»tt»iKU]m«n»fto»v^ 

F-f 5 F*©»*4**t«l/fcX^-^M»e 

ffl^fc**^ i(fB»R**sft'r&inx«»«.ft:t€r* 

[0 0 4 2] XDy h»^3 8 

50 0telf»3 8b&^*rSCDT. IMHELfcA^K:. 3< 
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<8) 

13 

r>7>uy himmz 8 \zm^mzm)^mm^x^ 

[0043] 7Pyh35 rtTfckfcT©*JR»# 

[0 0 4 4] ±T©«M«^iS»fc«*r*© 

*c:Tf. *©»jk&ut* mi2&&zfmidiz 

itJ:5MS?toXDy MfittiKS 8A, 3 8B 
feffiWrfe*^, X0* MftttK3 8Afc\ Sf«02 

^©^ns 3 s a a o*n*n»c»*r**«K:«o tfrWT 

*B3 8Ab£I£ttfc*>©Tfc*)v XD?M&ttK3 8B ^ 
T«©&W 3 8 B a fcm**««©*fc*to*W 

iz&fz&Qmvfus 8Bb*fRtt&n&%©7;&*. 

KWS*«©X0^hfB!MK3 8A. 3 8B&««tn 

[0 0 4 53 *R«©tt©9^M*W9rr&. * 

&^©t>©£i£jr?£5* *ftHB4 iliMf 34 a© 30 

4* ; # 1 ©X> F«4 2 WU X D v V \zm£$k%n& 0 
If X*SffcfrMVm, 9-f if 3 4 a fcttttTft^tti&m® 

F3 ; if X«4 3 n ^ h 3 5 fc«l£ft^&iff;ve&#t 

; & 2 <DX> H«4 4 tax;/ F3f&&£ (ftiCriVS 

n. 

[0 04 6] BH fca^>WB*©tt©^©»#0*£ 487 

isr 14 <a) 2wmxm4 s<Dwmm*R* 

XO?/hj©IWlffl»«fc^*>*fcft»^ttfcU 2^CD^ 
1 <5>X> FSB 4 2 ©IfflHJMM&XDy hfcWt^lHl^ OJf 
AW-C*Sft #X«4 3tli»&5««fcU S£2 
OX>F«4 4©±#©WlSf^*SW»tUfc3^^K 
3§3 6A©«-C**. 19 14 (b) fct H2K»*rrK 

jimm 3e<Dm2 ©x> f»4 4 ©£flc&ffisr»ttn# 

£ l/fcS'f H4BSfi 3 6 B©ttTC**. 
[0 04 7] a-f/HBM** 



4$BB¥4-2 4 47 5 2 

14 

US. 27fl)*f«4 1»> *ft©1^7?ffiSA 

*©fcjpr*KrBldtl»«ftT*ofc«5, &lKS&©m& 

M&*mmim%&&mtzte?x%?z* mz, sp&m® 

fc©T&$* 

[0 04 8] S 5 015 1f©*tC« 

*sw«W4 1 ©«:^©««§hk*«-*-. smss 

HIS (a) »«H£B*fcUfc«L HI 6 (b) 1*9 
-f if *ff *J«««StO©*WIJ; & ** < & fci* J; 5 fc 

rl&mt*** c*i&i*bi 4fc^-r3^^K*3 6 

A, 3 6BtcSfiim^t>ii*^^i:^T€f^« ffi 
#4 1-4 4£$3t>T> #«0»flB*WH- - et>J;V4 
39*. i&KteJ;t3T«»4 1^4 3*aS»4 4AD/^*< 

(0 0 4 9) 3^^K*©^tt©a6te4B©S0t«f»€|g| 
16-^1 8fc£DIB0J-r£. il6H 3-fJi*35 3 
6 C<D*fA8&4 3 i«RF«4 1 fcfcHt;¥#©IKBBiMK 
tU il*W»2©X>F*42 l 44*HCB# 
©ftffi$tt£l/fcfe©T%S. 

[0 0 5 0) $gl©X>F8&4 2 0?6H£J;k XPyhR 

1 4 <a> ^io: (b) tzmt^mwovfimvttmv 

XKZ>. l/#*U ^MJW©*^ Ell 7 fc»^4 1 z 

jg^© crt < n»©»f w»« trs -^iCctD pcDn-f 
[oo5i] **k«t»> xoy h©*ia;o^c 

€rti*WE*«"r*A«*««U »»4 l f 4 3©*« 
^ 1 ©X>H«4 2««xny K€«!36fWteaaT* 

Xa»6 ofcSf&fttflBSUTa-f A-«*©St»Jt*^ 

[0 0 5 2] aJtO^KWEi. U*«©3< ^we 

aiM*©^-^©*!!****, H 1-H4 
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(9 

15 

[0 0 5 3] 

[0 0 5 4] Sfc, 3-f J»*CE>**»te»ft'r'&l(M» 
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